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(57) ABSTRACT 

Systems and methods that create a classi?cation of sentences 
in a language, and further construct associated local versions 
of language models, based on geographical location and/or 
other demographic criteriaiWherein such local language 
models can be of di?cerent levels of granularity according to 
chosen demographic criteria. The subject innovation 
employs a classi?cation encoder component that forms a 
classi?cation (eg a tree structure) of sentences, and a local 
language models encoder component, Which employs the 
classi?cation of sentences in order to construct the localized 
language models. A decoder component can subsequently 
enable local Word Wheeling and/or local Web search by 
blending k-best ansWers from local language models of 
varying demographic granularity that match users demo 
graphics. Hence, k-best matches for input data by users in 
one demographic locality can be di?cerent from k-best 
matches for the same input by other users in another locality. 
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DEMOGRAPHIC BASED CLASSIFICATION 
FOR LOCAL WORD WHEELING/VVEB 

SEARCH 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/746,134 ?led on May 1, 2006 
entitled “DEMOGRAPHIC BASED TREE FOR LOCAL 
WORD WHEELING/WEB SEARCH”. In addition, this 
application is related to co-pending US. patent application 
Ser. No. 11/333,486, ?led on Jan. 17, 2006 entitled, 
“SERVER SIDE SEARCH WITH MULTI-WORD WORD 
WHEELING AND WILDCARD EXPANSION”, (Atty. 
Docket No. MS316351.01/MSFTP1349US) and co-pending 
US. patent application Ser. No. 11/332,954, ?led Jan. 17, 
2006 entitled, “MULTI-WORD WORD WHEELING” 
(Atty. Docket No. MS315723.01/MSFTP1244US), the 
entireties of these applications are hereby incorporated by 
reference. 

BACKGROUND 

[0002] Technological advances in computer hardWare, 
softWare and networking have provided e?icient, cost effec 
tive computing systems that can communicate With each 
other from practically anyWhere in the World. Such systems 
are employed to access, broWse and search the Internet, 
compose, send and receive email messages, vieW and edit 
documents, transmit and obtain text messages, instant mes 
sages, and the like. For example, a user can employ cellular 
telephones, personal digital assistants (PDA), to search the 
Internet for movie times, invite a friend to a particular 
shoWing by sending an email, text message, or instant 
message. 
[0003] Various techniques have been employed to input 
information in such devices, such as inputting data by using 
keyboard, mouse, touch sensitive screen, pen device, optical 
character recognition, speech recognition, and the like. For 
example, conventional systems often employ keyboards that 
can vary in siZe depending upon type of the host devicei 
Whether a personal computer or laptop or the likeisuch 
devices can employ a keyboard based on a QWERTY layout, 
Wherein each alphanumeric character can be associated With 
a respective key, While a cellular telephone can include 
feWer keys such that a number of alphabetic characters share 
a single key With a numeric character. For instance, a “2” 
key on a cellular telephone keypad is commonly associated 
With the letters “A”, “B”, and “C”. 
[0004] Moreover, pluralities of techniques are commonly 
employed to input text With a limited keyboardiyet ambi 
guities appear When more than one alphanumeric character 
is associated With a particular key. For instance, a multiple 
tap approach can be implemented, Wherein a user presses a 
numeric key a number of times to enter a desired letter or 
number. Accordingly, the “2” key can be pressed once, to 
input the number 2, tWice to input the letter A, three times 
to input the letter B, and four times to input the letter C. A 
pause and/or pressing a key that moves a cursor (eg an 
arroW key) can help differentiate betWeen distinct alphanu 
meric characters. Such technique, hoWever, is commonly 
time consuming and inef?cient for usersisince a single key 
may be pressed a number of times to enter a single alpha 
numeric character. Another common approach to enter text 
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With numeric keys is a single-tap approach, Where users 
press the numeric key associated With a desired letter once. 
Thereafter, inputted characters are disambiguated, by match 
ing a sequence of characters corresponding With a Word to 
a sequence stored in memory, for example. Hence, to enter 
the Word “cell” a user can press the sequence 2-3-5-5, Which 
can be compared to stored sequences in memory. Even 
though the single-tap approach offers a more ef?cient man 
ner in Which to enter text, it has draWbacks. 
[0005] Typically, conventional Web search and multi-Word 
Wheeling (for assisting inputting a search query) are both 
based on language models (or indexes) that can rank Web 
pages and queries according to a popularity criteria and/ or a 
predetermined measure. In general, a non-local version of 
such applications Will interact With one generic language 
model, and search or Word-Wheeling Will therefore supply 
the same ansWer to the same input regardless of locationi 
(e.g., a same result is obtained Whether a user initiates a 

same query from Seattle versus NeW York.) The language 
model component can typically employ any language model 
(e.g., a probability distribution de?ned on sequences of 
Words.) For instance, a trigram language model can be 
utiliZed. Additionally, restricted language models can be 
employed. Pursuant to an example, a language model uti 
liZed for Web queries can be based on a list of queries and 
probabilities associated thereWith. According to another 
example, a language model built upon syllabic elements can 
be employed in connection With expanding the implicit 
and/or explicit Wildcard(s). 

SUMMARY 

[0006] The folloWing presents a simpli?ed summary in 
order to provide a basic understanding of some aspects 
described herein. This summary is not an extensive over 
vieW of the claimed subject matter. It is intended to neither 
identify key or critical elements of the claimed subject 
matter nor delineate the scope thereof. Its sole purpose is to 
present some concepts in a simpli?ed form as a prelude to 
the more detailed description that is presented later. 
[0007] The subject innovation provides for classi?cation 
of sentences from a language based on demographics (e.g. 
query logs in form of a tree structure and a smoothing 
thereof based on time, space, other user demographics, and 
the like) to enable local Word Wheeling and local Web search 
associated With the predetermined demographic criteriai 
via employing: a classi?cation encoder component (Which 
forms the classi?cationieg. tree structureiof sentences 
according to demographics); a local language models 
encoder component (Which produces an associated encoding 
of local language models), and a decoder component that 
based on the classi?cation structure and the local language 
models ef?ciently ?nds demographic relevant matches for 
input data given by the user (e.g., a part of a search query). 
A sentence can have different probabilities in language 
models associated With different demographics (e.g., space, 
time, and the like). Hence, a k-best expansion for input data 
by users in one locality can be different from a k-best 
expansion for the same input by other users in another 
locality. Such can provide for an ef?cient query or search to 
be performed based on demographic criteria, While effec 
tively using system resources. 
[0008] The encoder component leverages information 
stored in a log of sentences (e. g., a query log) via selectively 
obtaining, or mining sentences (e.g., queries from the logi 
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based on criteria such as location of user, time, other 
demographic information, and the like) and summarizes 
such data based on a classi?cation format (e.g., in from of 
tree structure With root nodes and leaves, Wherein a node or 
leaf can represent queries issued from a region that is 
identi?able by longitudes and latitudes that de?ne the region 
such as in from of a rectangle.) Such classi?cation can 
subsequently be smoothed via moving sentences to different 
levels associated With the classi?cation, Wherein sentences 
of interest to a substantially large number of users move to 
higher levels, than sentences With interest to users With 
speci?c demographics, Which are moved to loWer levels of 
the classi?cation (e.g., moving up queries of interest to a 
substantially larger number of usersisuch as a continent or 
a countryiup the tree structure; While queries of interest to 
a substantially smaller number of usersisuch as, a city, 
neighborhoods in a cityimove to loWer portions of the 
tree.) 
[0009] According to one particular aspect, the classi?ca 
tion tree structure can be in form of a Kd-tree With an 
enhanced smoothing in accordance With a signi?cance cri 
terion. The decoder component can then employ such tree 
structure in a Word Wheeling and/ or search to produce results 
that are of interest locally, nationally, or internationally, for 
example. Hence, each node can have a language model 
tailored thereto based on locality, to provide k-best expan 
sions for explicit/implicit Wild cards inputted by the user. 
[0010] The folloWing description and the annexed draW 
ings set forth in detail certain illustrative aspects of the 
claimed subject matter. These aspects are indicative, hoW 
ever, of but a feW of the various Ways in Which the principles 
of such matter may be employed and the claimed subject 
matter is intended to include all such aspects and their 
equivalents. Other advantages and novel features Will 
become apparent from the folloWing detailed description 
When considered in conjunction With the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 illustrates a block diagram of an exemplary 
system that encodes queries from sentences (e.g., query 
logs) into a classi?cation tree structure and further encodes 
such classi?cation of sentences into local language models 
associated With nodes in the tree structure. 
[0012] FIG. 2 illustrates a tree structure that is smoothed 
in accordance With an aspect of the subject innovation. 
[0013] FIG. 3 illustrates a particular methodology of 
encoding to obtain a tree structure in accordance With an 
aspect of the subject innovation. 
[0014] FIG. 4 illustrates a further methodology of decod 
ing the tree structure in accordance With an aspect of the 
subject innovation. 
[0015] FIG. 5 illustrates an exemplary encoder/decoder 
system that can employ an arti?cial intelligence component 
to facilitate smoothing of the tree structure. 
[0016] FIG. 6 illustrates a system that expands input data, 
based on a localized language model component. 
[0017] FIG. 7 illustrates a system that inserts implicit 
Wildcards into input data based on a localized language in 
accordance With an aspect of the subject innovation. 
[0018] FIG. 8 illustrates a methodology that facilitates 
expanding input data based on local interests. 
[0019] FIG. 9 illustrates an exemplary operating environ 
ment that can be employed in accordance With the claimed 
subject matter. 
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[0020] FIG. 10 illustrates an exemplary networking envi 
ronment, Wherein various novel aspects of the claimed 
subject matter can be employed. 

DETAILED DESCRIPTION 

[0021] The various aspects of the subject innovation are 
noW described With reference to the annexed draWings, 
Wherein like numerals refer to like or corresponding ele 
ments throughout. It should be understood, hoWever, that the 
draWings and detailed description relating thereto are not 
intended to limit the claimed subject matter to the particular 
form disclosed. Rather, the intention is to cover all modi? 
cations, equivalents and alternatives falling Within the spirit 
and scope of the claimed subject matter. 
[0022] FIG. 1 illustrates a system 100 that creates a 
classi?cation of sentences in a language, and further con 
structs associated local versions of language models, based 
on geographical location and/or other demographic criteria, 
Where such local language models can be of different levels 
of granularity according to the chosen demographic criteria. 
In general, a language is a set of sentences (also knoWn as 
strings) that are generated by a grammar. Such grammar can 
exist as: a ?nite state grammar; a context free grammar; or 

merely a list (such as a list of queries from a query log). In 
addition, a language model associates probabilities With 
each of the sentences in the language. The system 100 
provides local versions of language models 110 (1 thru n, n 
being an integer). Such local version of a language model 
(localized language model 110) is a language model Wherein 
probabilities of sentences depend on demographics (e.g., 
time, space, other user demographics, and the like). As 
illustrated in FIG. 1, the construction of local language 
models of varying demographic granularity is facilitated via 
an encoding in the form of the classi?cation 106 (eg tree 
structure) that is created from sentences 102 (e.g., a query 
log) by the classi?cation encoder component 104, and via a 
local language models encoder 108, Which uses the classi 
?cation of sentences 106 in order to construct the localized 
language models. 
[0023] By employing the encoded classi?cation structure 
and associated local language models, a decoder component 
(not shoWn) can subsequently enable local Word Wheeling 
and/or local Web searchivia blending ansWers from local 
language models of varying demographic granularity, as 
described in detail infra. Such decoder component can blend 
speci?c language models according to the classi?cation 
structure and the demographics of the user utilizing the 
system in order to enable the localized Word Wheeling and/or 
Web search. For example, a search query for a “Zoo” 
initiated by a user located in Seattle, can retrieve ansWers 
such as Seattle zoo (in addition to other results that are in 
localities farther aWay from Seattle)ias compared to a 
conventional search system that employs non-localized lan 
guage models, Wherein such conventional search is likely to 
return the most popular zoo in the US and/or in the World 
(and typically not a zoo that is located in Seattle.) Accord 
ingly, the subject innovation enables a k-best expansion for 
input data by users in one locality, to be different from a 
k-best expansion for the same input by other users in another 
locality. Such can provide for an ef?cient query or search to 
be performed, While effectively using system resources. The 
encoder component 104 leverages information stored in 
sentences 102 (eg a query log) via selectively obtaining, or 
mining queries from such sentences 102, (e.g., based on 
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criteria such as location of user, time, other demographic 
information, and the like) and summarizes such data in from 
of a classi?cation 106 (e.g., tree structure). As illustrated in 
FIG. 1, the exemplary tree structure (Which illustrates a 
particular classi?cation) can alloW for arbitrary fan outs 
and/or non binary branching and depths. It is to be appre 
ciated that other classi?cation structures (besides a tree 
structure) can also be employed and are Well Within the 
realm of the subject innovation. 
[0024] FIG. 2 illustrates a particular aspect of classi?ca 
tion in form of a tree structure 200 in accordance With a 
particular aspect of the subject innovation. Any node in the 
structure can represent queries issued from a region that is 
identi?able by longitude(s) and latitude(s) that de?ne the 
region (e.g., in from of a rectangle.) The further doWn in the 
tree 200 a node appears, the more speci?c a region it covers. 
The tree structure 200 can subsequently be smoothed via 
moving queries in betWeen nodes (e.g., from the node 207 
to its parent node 204, then from 204 to 203, and from 203 
to 202) based on a signi?cance criteria, Wherein the most 
general queries/ elements move toWards the root of the tree 
200 (eg queries of interest to a substantially large demo 
graphic group of users; such as a continent or a country, and 
the like), While queries of interest to a substantially smaller 
demographic group of users (e.g., a city, neighborhoods in a 
city, and the like) reside at loWer portions of the tree. 
[0025] The tree structure 200 can be in form of a Kd-tree 
With an enhanced smoothing in accordance With signi?cance 
criteria, as described in detail infra. The tree structure of 
queries can be employed by the local language models 
component to construct language models based on locality. 
Hence, each node can have a language model tailored 
thereto based on locality. The decoder component can there 
fore employ such tree structure With associated local lan 
guage models in a Word Wheeling to produce or blend results 
that are of interest locally, nationally, or internationally, for 
example. Results can be in the form of k-best expansions for 
a text string With explicit/implicit Wildcards inputted by the 
user. 

[0026] According to one particular aspect of the subject 
innovation, a list of elements can be provided, Wherein each 
element can contain: frequency, query, latitude, longitude, 
and other demographics. A location tree can be in the form 
of a binary tree that partitions the World (or a predetermined 
area to be covered) into tiles. The subject innovation can 
alternate betWeen splitting on latitude and longitude at 
different levels in the tree. A split can be created so that the 
sum of frequencies for elements remains the same on both 
sides of the split. Accordingly, the elements can be parti 
tioned into the leaves in the tree, according to the elements 
latitude and longitude, for such elements. 
[0027] For example, leaf 210 can correspond to the Seattle 
area and leaf 207 could be the Miami area. Leaf 210 can then 
contain all queries and their frequencies relevant to such 
location. Theoretically, a language model can be built at 
each location, and then the proper language model can then 
be selected, to utiliZe according to location of user that 
inputs the text. Such approach can be enhanced by creating 
an adjusted location tree, Wherein distributed elements on 
the leaves are thinned out, by (recursively) promoting ele 
ments that are similar upWards in the tree. If frequencies for 
the same query in tWo siblings (e.g., 206, 207) are similari 
but not necessarily equalithe tWo elements Will both be 
promoted to their respective parent in the location tree. 
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Accordingly, for such case promotion is performed by 
deleting elements in the siblings (the same as setting fre 
quencies to Zero), and then instead inserting the element in 
the parent (yet With a frequency equal to the sum of the 
actual frequencies in the siblings.) Otherwise, if the frequen 
cies are not similar, the sibling With smallest frequency can 
be promoted by inserting the element in the parent With a 
frequency equal to tWo times the smallest of the tWo 
frequencies and then subtracting such frequency from both 
siblings (leaving the smallest frequency sibling With a Zero 
valueiand in effect deleting the element from such sibling). 
It is to be appreciated that in general, any reasonable test for 
similarity of frequencies can be employed When deciding on 
the promotion of siblingsiand such choice can in part 
depend on the application, for example. 
[0028] Moreover, a “sign test” can be implemented, Which 
returns the (one-sided) level of signi?cance assigned to the 
alternative hypothesis that the smaller frequency is smaller 
than the higher frequency under such hypothesis that they 
are equally likely, for example. Such hypothesis (H0) can 
therefore state a Binomial distribution With p:0.5, and the 
signi?cance level equals the (one-sided) Binomial tail, 
Which can be computed for smaller frequencies (e.g., <:50). 
For higher frequencies, the binominal distribution can be 
ef?ciently approximated by a Normal distribution. Accord 
ingly, the signi?cance level can decide the degree of pro 
motion of elements from more local nodes (e.g., 206, 207) 
toWard more global nodes (e.g., 204) (from leafs toWards the 
root). With a smaller signi?cance level it is harder to violate 
the H0 hypothesis that tWo frequencies are similar, and 
elements are in this case more likely to move upWards in the 
location tree. A single signi?cance level can be employed for 
typically all tests in the location tree. Alternatively, the 
signi?cance level can be adjusted in a Bonferroni-like style 
by employing the signi?cance level adjustment, Wherein: 

(We) 11(D) = 1 - 0.95 2W1) 

Where 0t is the chosen signi?cance level and D is the depth 
in the tree, e.g.: 
0t(l):0.05 
0t(2):0.0253 

[0029] Given the re-distribution of elements according to 
the above promotion scheme, a language model can be 
created for each node in the location tree. For a small 
signi?cance level, the language models at the many leaf 
nodes in the structure can typically be substantially small 
and contain only truly local information. As one moves up 
in the tree, the language models covers larger areas and the 
root Will contain information that is equally likely regardless 
of the location. For instance, the query “piZZa” Will likely 
appear at the root, Whereas “Joe’s piZZa joint” that is speci?c 
to a locality Will appear in the leaf corresponding to the 
location of this very speci?c piZZa place. 
[0030] The location tree 200 can have a localiZed language 
model at each node in the tree. Each of such localiZed 
language models can be of the same type; as the type 
employed for the generic/non-local WildThing (or 
Search)iyet the individual models are typically substan 
tially smaller. Accordingly, a decoder can employ the loca 
tion tree of language models to retrieve the k best matches 
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to a text input. For example, given a particular location, the 
subject innovation can ?nd the k best matches and their 
frequencies in every node on the path from the leaf node of 
the tree (associated With that particular demographic loca 
tion) to the root node of the tree. The same method as for the 
generic WildIhing (or Search), of patents serial number Ser. 
No. 11/332,954, and Ser. No. 11/333,846, ?led on Jan. 17, 
2006, incorporated by reference herein, can be employed to 
?nd matches in a model at a particular node. Some of the k 
best matches can be the same across different nodes, While 
others may not. For matches that appear among the k best 
matches in one node and not another, such matches and their 
associated frequencies have to be looked up speci?cally in 
the nodes Where they do not appear among the k best 
matches. For all unique matches, in this set of matches the 
frequencies for a match in each node can noW be added, With 
a discount for the frequencies obtained at intermediate nodes 
in the localiZation tree in order to re?ect the average 
contribution on the speci?c location. Such discounted fre 
quency can be computed as 

Frequency<—frequency/(TL), 

Where L is the length of the path from the intermediate node 
to the leaf. 

[0031] As explained earlier, the subject innovation is not 
limited to geographical location, and other criteria such as 
time, time and space, and other demographic criteria can 
also be employed. Hence the most general queries can move 
to top of the tree, such as moving up queries of interest to 
a substantially large demographic group of users (eg of 
interest to a continent or a country, and the like) up the tree 
structure; While queries of interest to a substantially smaller 
demographic group of users such as, a city, neighborhoods 
in a city, and the likeimove to loWer portions of the tree. 

[0032] FIG. 3 illustrates a related methodology 300 in 
accordance With an aspect of the subject innovation. While 
the exemplary method is illustrated and described herein as 
a series of blocks representative of various events and/or 
acts, the subject innovation is not limited by the illustrated 
ordering of such blocks. For instance, some acts or events 
may occur in different orders and/or concurrently With other 
acts or events, apart from the ordering illustrated herein, in 
accordance With the subject innovation. In addition, not all 
illustrated blocks, events or acts, any be required to imple 
ment a methodology in accordance With the subject inno 
vation. Moreover, it Will be appreciated that the exemplary 
method and other methods according to the innovation can 
be implemented in association With the method illustrated 
and described herein, as Well as in association With other 
systems and apparatus not illustrated or described. Initially, 
and at 302 sentences can be collected from a language (e.g., 
queries gathered from query logs), Wherein such sentences 
are subsequently classi?ed based on demographics at 304 
(e. g., distributed among nodes to form a tree structure, based 
on geographic location that such queries Were issued from.) 
It is to be appreciated that distribution of queries based on 
geographic location represents an exemplary criteria, and 
other demographic criteria can also be employed for such 
distribution among nodes and tree formation. At 306, the 
data from sentences can be summarized based on such 
classi?cation (e.g., query logs are summarized in form of a 
tree structure.) Subsequently and at 308, such classi?cation 
(e.g., tree structure) can then be smoothed by moving 
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sentences among different levels (e.g. moving query from 
nodes at loWer portions of the tree to upper portions) based 
on signi?cance criteria. 

[0033] FIG. 4 illustrates a particular methodology 400 of 
smoothing for a particular classi?cation in form of a tree in 
accordance With an aspect of the subject innovation. Initially 
and at 402, child nodes can be identi?ed. Subsequently and 
at 404, child nodes that share a parent node are compared 
based on predetermined criteria (e.g., signi?cance test cri 
teria), to verify Whether some of the queries in such nodes 
should be promoted up the tree. At 406 a determination is 
made Whether a query frequency in one node is substantially 
larger than in a sibling child node. If the counts for a query 
are signi?cantly larger in one of tWo child nodes, (as 
computed based on predetermined criteria) then at 410, the 
counts for such query can be partially promotedisuch as 
promoting, from both siblings, a loWest count for the query 
in the siblings. For example, if the left-most sibling obtain 
a count of 3 for a particular query and the right-most sibling 
has count 13 for the same query, then the count of 3 moves 
from each of such siblings up to the parent, hence leaving a 
count 6 in the parent node associated With the siblings. Such 
partial promotion results in right-most sibling to subse 
quently include 10 counts, and the left-most sibling to have 
a count of 0. Alternatively, if comparison of a query in the 
child nodes indicate a relatively equal count, (or a difference 
beloW a predetermined threshold), the counts for this query 
are promoted from both children to the parent node. Hence, 
signi?cance criteria for moving the nodes upWards can 
resemble popularity criteria among users, for example. In 
general, the top most root node Will cover queries that are 
popular to all usersi(e.g., regardless of user demograph 
ics.) It is to be appreciated that any reasonable test for 
similarity of frequencies (e.g., depending on the application) 
can be employed When determining on the promotion of 
siblings. 
[0034] In a related aspect arti?cial intelligence (AI) com 
ponents can be employed to facilitate creating the smoothed 
tree from query logs. As used herein, the term “inference” 
refers generally to the process of reasoning about or infer 
ring states of the system, environment, and/ or user from a set 
of observations as captured via events and/or data. Inference 
can be employed to identify a speci?c context or action, or 
can generate a probability distribution over states, for 
example. The inference can be probabilisticithat is, the 
computation of a probability distribution over states of 
interest based on a consideration of data and events. Infer 
ence can also refer to techniques employed for composing 
higher-level events from a set of events and/or data. Such 
inference results in the construction of neW events or actions 
from a set of observed events and/ or stored event data, 
Whether or not the events are correlated in close temporal 
proximity, and Whether the events and data come from one 
or several event and data sources. 

[0035] FIG. 5 illustrates an arti?cial intelligence compo 
nent 510 that can interact With the encoder component 502 
(Which facilitates displacing sentences according to their 
locality in a classi?cation structure of nodes and construct 
ing associated local language models), and a decoder com 
ponent 504 (Which facilitates expansion of inputias 
described in detail infraiby the user in accordance With the 
constructed encoding). For example, a process for determin 
ing When to promote a sentence up the classi?cation (e.g., 
tree structure) can be facilitated via an automatic classi?er 



US 2007/0255552 A1 

system and process. A classi?er is a function that maps an 
input attribute vector, X:(Xl, X2, X3, X4, Xn), to a con?dence 
that the input belongs to a class, that is, f(X):con?dence 
(class). Such classi?cation can employ a probabilistic and/or 
statistical-based analysis (e.g., factoring into the analysis 
utilities and costs) to prognose or infer an action that a user 
desires to be automatically performed. 
[0036] A support vector machine (SVM) is an eXample of 
a classi?er that can be employed. The SVM operates by 
?nding a hypersurface in the space of possible inputs, Which 
hypersurface attempts to split the triggering criteria from the 
non-triggering events. lntuitively, this makes the classi?ca 
tion correct for testing data that is near, but not identical to 
training data. Other directed and undirected model classi? 
cation approaches include, e.g., naive Bayes, Bayesian net 
Works, decision trees, neural netWorks, fuZZy logic models, 
and probabilistic classi?cation models providing different 
patterns of independence can be employed. Classi?cation as 
used herein also is inclusive of statistical regression that is 
utiliZed to develop models of priority. 
[0037] As Will be readily appreciated from the subject 
speci?cation, the subject invention can employ classi?ers 
that are eXplicitly trained (e.g., via a generic training data) 
as Well as implicitly trained (e.g., via observing user behav 
ior, receiving eXtrinsic information). For eXample, SVM’s 
are con?gured via a learning or training phase Within a 
classi?er constructor and feature selection module. Thus, the 
classi?er(s) can be used to automatically learn and perform 
a number of functions, including but not limited to deter 
mining according to a predetermined criteria When to update 
or re?ne the previously inferred schema, tighten the criteria 
on the inferring algorithm based upon the kind of data being 
processed, and at What time of day to implement tighter 
criteria controls. 

[0038] FIG. 6 illustrates a system 600 that eXpands input 
data, based on a localiZed language model component 606. 
The localiZed language model component 606 can typically 
blend generic ansWers With local ansWers, Which are of 
substantially great interest to local users. Such localiZed 
language model component 606 includes a spectra of lan 
guage models Wherein probabilities of sentences depend on 
demographics (e.g., time, space, other user demographics, 
and the like). In general, the language models in the local 
language model component can all comply With the given 
demographics, and yet can vary in their demographic local 
ity/ generality, to alloW for blending of ansWers With varying 
degree of locality. For eXample, for a classi?cation in the 
form of a tree structure, the local language component can 
typically involve all the localiZed language models associ 
ated With nodes on the path from a leaf in the tree (the 
speci?c demographic location) to the root of the tree (the 
generic demographic location shared by all). 
[0039] The system 600 can include an interface 602 that 
obtains input data and an eXpansion component 604 that 
generates a candidate list of eXpanded data utiliZing the 
input data. The interface 602 can receive the input data from 
any type of input device (not shoWn). For instance, the input 
data can be generated by a personal computer, a laptop, a 
handheld, a cellular telephone, a server, and the like. It is to 
be appreciated that the interface 602 and/or the eXpansion 
component 604 can be coupled to the input device, can be 
Wholly or partially comprised Within the input device, and/or 
can be stand alone components. 
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[0040] In general, any type of input data can be received 
by the interface 602. For eXample, When a user employs a 
personal computer, the interface 602 can obtain alphanu 
meric characters associated With keys depressed by the user. 
Additionally, voice recognition can be employed to analyZe 
a user’s spoken input and/ or handWriting recognition can be 
utiliZed to identify Written data; thus, the interface 602 can 
receive audile and/or visual data. By Way of further illus 
tration, the interface 602 can receive numeric characters 
associated With a cellular telephone keypad, Where each of 
the numeric characters can be related to a number of 
alphanumeric characters. 
[0041] The input data can include one or more eXplicit 
Wildcards. The Wildcard(s) can be represented by a “*”; 
hoWever, any disparate representation of the Wildcards falls 
Within the scope of the subject innovation (e.g., any other 
character can be utiliZed as the Wildcard instead of *, a 
sound, a mark, . . . ). The eXplicit Wildcards can be included 
anyWhere Within the input data. Thus, for eXample, the input 
“Linc*n” can be typed With a keyboard associated With a 
personal computer and can be provided to the interface 602 
if a user desires to enter the Word “Lincoln”. According to 
another illustration, a user can vocaliZe “m-star-t” and this 
input data can be provided to the eXpansion component 604, 
Which can further employ voice recognition to identify the 
input data as “m*t”, for eXample. 
[0042] After obtaining the input data, the interface 602 can 
provide the input data to the eXpansion component 604. As 
eXplained earlier, the eXpansion component 604 can include 
a localiZed language model component 606 that enables 
employment of localiZed language models that provides 
likely eXpansions of Wildcards associated With the input 
data, based on demographics. Thus, by employing the local 
iZed language models and their classi?cation structure, the 
eXpansion component 604 can eXpand the eXplicit Wildcards 
associated With the input data to generate a candidate list of 
eXpanded data. Moreover, the eXpansion component 604 can 
insert implicit Wildcards into the input data, Wherein such 
implicit Wildcards can similarly be eXpanded. The localiZed 
language models and their classi?cation structureias part 
of the localiZed language model component 6064can be 
employed to ?nd the k-best eXpansions, Wherein the k-best 
eXpansion for input data by users in one locality can be 
different from a k-best eXpansion for the same input by other 
users in another locality. Moreover, the localiZed language 
models employed by the localiZed language model compo 
nent 606 can be frequently updated to enable timely iden 
ti?cation of breaking neWs stories. 

[0043] Although the interface 602 is depicted as being 
separate from the eXpansion component 604, it is contem 
plated that the eXpansion component 604 can include the 
interface 602 or a portion thereof. Also, the interface 602 can 
provide various adapters, connectors, channels, communi 
cation paths, and the like to enable interaction With the 
eXpansion component 604. 
[0044] The eXpansion component 604 yields a local inter 
est of candidate list of eXpanded data, Which can thereafter 
be utiliZed. For instance, the local interest of candidate list 
can be displayed to the user (e.g., via the interface 602) 
and/or the user can make a selection from such local 
interests. The selected eXpansion from the candidate list can 
be utiliZed in connection With performing a search, can be 
entered into a document or message being composed, can be 
inserted in an address bar, etc. It is contemplated that the 
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interface 602 can provide the candidate list of expanded data 
(e.g., to a user, to an input device, . . . ) as shown. The 

expansion component 604 or a disparate component (not 
shoWn) can output the candidate list. For instance, the 
localized candidate list can include the k-best expansions 
[0045] FIG. 7 illustrates a system 700 that inserts implicit 
Wildcards into input data. The system 700 includes an 
interface 702 that receives input data and provides the input 
data to an expansion component 704. The expansion com 
ponent 704 can expand the input data to yield a local 
candidate list of expanded data. For instance, the k-best 
expansions can be generated With the expansion component 
704. The expansion can be elfectuated, at least in part, 
utilizing language models and their classi?cation structure 
provided by a localiZed language model component 706. 
[0046] The expansion component 704 can additionally 
comprise a Wildcard insertion component 708 that can insert 
one or more implicit Wildcards into the input data. It is to be 
appreciated that the Wildcard insertion component 708 can 
position implicit Wildcards anyWhere in the input data. 
Subsequent to the insertion of the implicit Wildcards, the 
implicit Wildcards as Well as any explicit Wildcards in the 
input data can be expanded based on the localiZed language 
models. 
[0047] In a related aspect, the Wildcard insertion compo 
nent 708 can identify an end of an intended Word Within the 
input data. For example, the Wildcard insertion component 
708 can insert a Wildcard at this identi?ed location. It is to 
be appreciated that a number of such locations can be 
determined and therefore any suitable number of implicit 
Wildcards can be included With the input data. The Wildcard 
insertion component 708 can locate the ends of intended 
Words by identifying spaces as Well as the end of input data 
and insert an implicit Wildcard before each of these locations 
Within the input data. 
[0048] The Wildcard insertion component 708 and/or the 
expansion component 704 can enable Word Wheeling. For 
example, users can input data on a mobile device such as a 
cellular telephone or a PDA With limited keyboard capabili 
ties, Which can be associated With inef?cient and/or time 
consuming input of alphanumeric characters. Additionally, 
Word Wheeling can compensate for a user not knoWing a 
correct spelling of an intended input. Further, Word Wheeling 
can assist a user that only has a vague idea of queries to input 
(eg in a Web search context) or that is curious about What 
is currently popular and accordingly match a partial input. 
[0049] FIG. 8 illustrates a methodology 800 that facilitates 
expanding input data based on local interests. Initially, and 
at 802, input data can be obtained, Wherein such input data 
can be received for any type of input device (e.g., a desktop 
computer, a laptop, a handheld, a cellular telephone, a 
server, . . . ), for example. Additionally, the input data can be 
related to a search query, a text message (e. g. short message 
service (SMS) message), an instant message, a document 
being generated and/or edited, and the like. Moreover, such 
input data can include alphabetic characters, numerical 
characters, handWriting data, spoken data, a combination 
thereof, for example. At 804, one or more implicit Wildcards 
can be inserted into the input data. For instance, the implicit 
Wildcards can be inserted at an end of the input data. 
Moreover, the implicit Wildcards can be inserted at an end of 
one or more intended Words Within the input data. For 
example, an implicit Wildcard can be inserted before each 
space in the input data. At 806, localiZed language models 
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and their classi?cation structure can be employed. The 
probabilities of sentences in a localiZed language model 
depend on demographics (e. g., time, space, other user demo 
graphics, and the like). Hence, a k-best expansion for input 
data by users in one locality can be different from a k-best 
expansion for the same input by other users in another 
locality. Subsequently, the k-best expansions of Wildcards 
associated With the input data can be generated, Which can 
relate to local interests. For example, given a particular 
location, the subject innovation can determine the k best 
matches and their frequencies in every node on the path from 
the leaf node of the tree (associated With that particular 
demographic location) to the root node of the tree, folloWed 
by a combination thereof at 808. 

[0050] The Word “exemplary” is used herein to mean 
serving as an example, instance or illustration. Any aspect or 
design described herein as “exemplary” is not necessarily to 
be construed as preferred or advantageous over other aspects 
or designs. Similarly, examples are provided herein solely 
for purposes of clarity and understanding and are not meant 
to limit the subject innovation or portion thereof in any 
manner. It is to be appreciated that a myriad of additional or 
alternate examples could have been presented, but have been 
omitted for purposes of brevity. 
[0051] Furthermore, all or portions of the subject innova 
tion may be implemented as a system, method, apparatus, or 
article of manufacture using standard programming and/or 
engineering techniques to produce softWare, ?rmWare, hard 
Ware or any combination thereof to control a computer to 
implement the disclosed innovation. As used in this appli 
cation, the term “component” is intended to refer to a 
computer-related entity, either hardWare, a combination of 
hardWare and softWare, softWare, or softWare in execution. 
For example, computer readable media can include but are 
not limited to magnetic storage devices (e.g., hard disk, 
?oppy disk, magnetic strips . . . ), optical disks (e.g. compact 
disk (CD), digital versatile disk (DVD). . . ), smart cards, and 
?ash memory devices (e.g., card, stick, key drive . . . ). 
Additionally it should be appreciated that a carrier Wave can 
be employed to carry computer-readable electronic data 
such as those used in transmitting and receiving electronic 
mail or in accessing a netWork such as the Internet or a local 
area netWork (LAN). Of course, those skilled in the art Will 
recogniZe many modi?cations may be made to this con?gu 
ration Without departing from the scope or spirit of the 
claimed subject matter. 
[0052] In order to provide a context for the various aspects 
of the disclosed subject matter, FIGS. 9 and 10 as Well as the 
folloWing discussion are intended to provide a brief, general 
description of a suitable environment in Which the various 
aspects of the disclosed subject matter may be implemented. 
While the subject matter has been described above in the 
general context of computer-executable instructions of a 
computer program that runs on a computer and/ or comput 
ers, those skilled in the art Will recogniZe that the subject 
innovation also may be implemented in combination With 
other program modules. Generally, program modules 
include routines, programs, components, data structures, etc. 
that perform particular tasks and/or implement particular 
abstract data types. Moreover, those skilled in the art Will 
appreciate that the inventive methods may be practiced With 
other computer system con?gurations, including single 
processor or multiprocessor computer systems, mini-com 
puting devices, mainframe computers, as Well as personal 
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computers, hand-held computing devices (e.g., personal 
digital assistant (PDA), phone, Watch . . . ), microprocessor 
based or programmable consumer or industrial electronics, 
and the like. The illustrated aspects may also be practiced in 
distributed computing environments Where tasks are per 
formed by remote processing devices that are linked through 
a communications network. However, some, if not all 
aspects of the claimed innovation can be practiced on 
stand-alone computers. In a distributed computing environ 
ment, program modules may be located in both local and 
remote memory storage devices. 
[0053] With reference to FIG. 9, an exemplary environ 
ment 910 for implementing various aspects disclosed herein 
includes a computer 912 (e.g., desktop, laptop, server, hand 
held, programmable consumer or industrial electronics . . . 

). The computer 912 includes a processing unit 914, a system 
memory 916, and a system bus 918. The system bus 918 
couples system components including, but not limited to, the 
system memory 916 to the processing unit 914. The pro 
cessing unit 914 can be any of various available micropro 
cessors. Dual microprocessors and other multiprocessor 
architectures (e.g. multi-core) also can be employed as the 
processing unit 914. 
[0054] The system bus 918 can be any of several types of 
bus structure(s) including the memory bus or memory 
controller, a peripheral bus or external bus, and/or a local bus 
using any variety of available bus architectures including, 
but not limited to, 11-bit bus, Industrial Standard Architec 
ture (ISA), Micro-Channel Architecture (MSA), Extended 
ISA (EISA), Intelligent Drive Electronics (IDE), VESA 
Local Bus (V LB), Peripheral Component Interconnect 
(PCI), Universal Serial Bus (USB), Advanced Graphics Port 
(AGP), Personal Computer Memory Card International 
Association bus (PCMCIA), and Small Computer Systems 
Interface (SCSI). 
[0055] The system memory 916 includes volatile memory 
920 and nonvolatile memory 922. The basic input/output 
system (BIOS), containing the basic routines to transfer 
information betWeen elements Within the computer 912, 
such as during start-up, is stored in nonvolatile memory 922. 
By Way of illustration, and not limitation, nonvolatile 
memory 922 can include read only memory (ROM), pro 
grammable ROM (PROM), electrically programmable 
ROM (EPROM), electrically erasable ROM (EEPROM), or 
?ash memory. Volatile memory 920 includes random access 
memory (RAM), Which acts as external cache memory. 
[0056] Computer 912 also includes removable/non-re 
movable, volatile/non-volatile computer storage media. 
FIG. 9 illustrates, for example, mass or auxiliary storage 
924. Mass storage 924 includes, but is not limited to, devices 
like a magnetic disk drive, ?oppy disk drive, tape drive, JaZ 
drive, Zip drive, LS-lOO drive, ?ash memory card, or 
memory stick. In addition, mass storage 924 can include 
storage media separately or in combination With other 
storage media including, but not limited to, an optical disk 
drive such as a compact disk ROM device (CD-ROM), CD 
recordable drive (CD-R Drive), CD reWritable drive (CD 
RW Drive) or a digital versatile disk ROM drive (DVD 
ROM). To facilitate connection of the mass storage devices 
924 to the system bus 918, a removable or non-removable 
interface is typically used such as interface 926. 

[0057] It is to be appreciated that FIG. 9 describes soft 
Ware that acts as an intermediary betWeen users and the basic 
computer resources described in suitable operating environ 
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ment 910. Such softWare includes an operating system 928. 
Operating system 928, Which can be stored on mass storage 
924 and loaded to system memory 916, acts to control and 
allocate resources of the system 912. System applications 
930 take advantage of the management of resources by 
operating system 928 through program modules 932 and 
program data 934 stored either in system memory 916 or on 
mass storage 924. It is to be appreciated that the subject 
innovation can be implemented With various operating sys 
tems or combinations of operating systems. 
[0058] A user enters commands or information into the 
computer 912 through input device(s) 936. Input devices 
936 include, but are not limited to, a pointing device such as 
a mouse, trackball, stylus, touch pad, keyboard, microphone, 
joystick, game pad, satellite dish, scanner, TV tuner card, 
digital camera, digital video camera, Web camera, and the 
like. These and other input devices connect to the processing 
unit 914 through the system bus 918 via interface port(s) 
938. Interface port(s) 938 include, for example, a serial port, 
a parallel port, a game port, and a universal serial bus (USB). 
Output device(s) 940 use some of the same type of ports as 
input device(s) 936. Thus, for example, a USB port may be 
used to provide input to computer 912 and to output infor 
mation from computer 912 to an output device 940. Output 
adapter 942 is provided to illustrate that there are some 
output devices 940 like displays (e.g., ?at panel, CRT, LCD, 
plasma . . . ), speakers, and printers, among other output 
devices 940 that require special adapters. The output adapt 
ers 942 include, by Way of illustration and not limitation, 
video and sound cards that provide a means of connection 
betWeen the output device 940 and the system bus 918. It 
should be noted that other devices and/or systems of devices 
provide both input and output capabilities such as remote 
computer(s) 944. 
[0059] Computer 912 can operate in a netWorked envi 
ronment using logical connections to one or more remote 
computers, such as remote computer(s) 944. The remote 
computer(s) 944 can be a personal computer, a server, a 
router, a netWork PC, a Workstation, a microprocessor based 
appliance, a peer device or other common netWork node and 
the like, and typically includes many or all of the elements 
described relative to computer 912. For purposes of brevity, 
only a memory storage device 946 is illustrated With remote 
computer(s) 944. Remote computer(s) 944 is logically con 
nected to computer 912 through a netWork interface 948 and 
then physically connected (e.g., Wired or Wirelessly) via 
communication connection 950. NetWork interface 948 
encompasses communication netWorks such as local-area 
netWorks (LAN) and Wide-area netWorks (WAN). 
[0060] Communication connection(s) 950 refers to the 
hardWare/softWare employed to connect the netWork inter 
face 948 to the bus 918. While communication connection 
950 is shoWn for illustrative clarity inside computer 916, it 
can also be external to computer 912. The hardWare/soft 
Ware necessary for connection to the netWork interface 948 
includes, for exemplary purposes only, internal and external 
technologies such as, modems including regular telephone 
grade modems, cable modems, poWer modems and DSL 
modems, ISDN adapters, and Ethernet cards or components. 
[0061] FIG. 10 is a schematic block diagram ofa sample 
computing environment 1000 With Which the subject inno 
vation can interact. The system 1000 includes one or more 

client(s) 1010. The client(s) 1010 can be hardWare and/or 
softWare (e.g., threads, processes, computing devices). The 
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system 1000 also includes one or more server(s) 1030. Thus, 
system 1000 can correspond to a tWo-tier client server model 
or a multi-tier model (e.g., client, middle tier server, data 
server), amongst other models. The server(s) 1030 can also 
be hardWare and/or softWare (e.g., threads, processes, com 
puting devices). The servers 1030 can house threads to 
perform transformations by employing the subject innova 
tion, for example. One possible communication betWeen a 
client 1010 and a server 1030 may be in the form of a data 
packet transmitted betWeen tWo or more computer pro 
cesses. 

[0062] The system 1000 includes a communication frame 
Work 1050 that can be employed to facilitate communica 
tions betWeen the client(s) 1010 and the server(s) 1030. The 
client(s) 1010 are operatively connected to one or more 
client data store(s) 1060 that can be employed to store 
information local to the client(s) 1010. Similarly, the server 
(s) 1030 are operatively connected to one or more server 

data store(s) 1040 that can be employed to store information 
local to the servers 1030. By Way of example and not 
limitation, the anonymization systems as described supra 
and variations thereon can be provided as a Web service With 
respect to at least one server 1030. This Web service server 
can also be communicatively coupled With a plurality of 
other servers 1030, as Well as associated data stores 1040, 
such that it can function as a proxy for the client 1010. 
[0063] What has been described above includes examples 
of aspects of the claimed subject matter. It is, of course, not 
possible to describe every conceivable combination of com 
ponents or methodologies for purposes of describing the 
claimed subject matter, but one of ordinary skill in the art 
may recognize that many further combinations and permu 
tations of the disclosed subject matter are possible. Accord 
ingly, the disclosed subject matter is intended to embrace all 
such alterations, modi?cations and variations that fall Within 
the spirit and scope of the appended claims. Furthermore, to 
the extent that the terms “includes,” “has” or “having” or 
variations in form thereof are used in either the detailed 
description or the claims, such terms are intended to be 
inclusive in a manner similar to the term “comprising” as 
“comprising” is interpreted When employed as a transitional 
Word in a claim. 
What is claimed is: 
1. A computer implemented system comprising the fol 

loWing computer executable components: 
a classi?cation encoder component that summarizes sen 

tences into a classi?cation based on demographics; and 
a local language models encoder component that expands 

the classi?cation to form localized language models, to 
facilitate a search for local interests. 

2. The computer implemented system of claim 1, the local 
sentences in form of query logs. 

3. The computer implemented system of claim 2, the 
classi?cation in form of a tree structure to summarize query 
logs. 

4. The computer implemented system of claim 1, further 
comprising a decoder component With an expansion com 
ponent that evaluates input data via classi?cation of local 
language models to produce a set of expansions. 
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5. The computer implemented system of claim 3, the tree 
structure With nodes that promote queries based on prede 
termined criteria. 

6. The computer implemented system of claim 5, the 
predetermined criteria are signi?cance test criteria. 

7. The computer implemented system of claim 1, further 
comprising a local context component that provides infor 
mation about a users locality in order to produce expansions 
relevant to local interests. 

8. The computer implemented system of claim 1, the 
demographics based on at least one of time and space. 

9. The computer implemented system of claim 3, the tree 
structure in form of a Kd-tree structure. 

10. The computer implemented system of claim 1 further 
comprising an interface component that accepts input data 
from a user. 

11. The computer implemented system of claim 1 further 
comprising an arti?cial intelligence component that facili 
tates smoothing of the classi?cation. 

12. A computer implemented method comprising the 
folloWing computer executable acts: 

summarizing sentences in form of a classi?cation based 
on demographics; and 

forming localized language models from the classi?ca 
tion. 

13. The computer implemented method of claim 12 
further comprising smoothing the classi?cation via moving 
the sentences among levels of the classi?cation. 

14. The computer implemented method of claim 12 the 
summarizing act comprising summarizing query logs in 
form of a tree structure With nodes. 

15. The computer implemented method of claim 14, the 
forming act comprising forming local language model(s) for 
the nodes 

16. The computer implemented method of claim 13 
further comprising expanding an input based on the local 
ized language. 

17. The computer implemented method of claim 14 
further comprising smoothing the tree structure based on 
predetermined criteria. 

18. The computer implemented method of claim 15 
further comprising promoting nodes based on predetermined 
signi?cance criteria. 

19. The computer implemented method of claim 15 
further comprising obtaining k best matches in every node 
on a path from a leaf node to a root node of the tree, and 
combining the k best matches. 

20. A computer implemented system comprising the fol 
loWing computer executable components: 
means for forming a classi?cation structure of local 

language models based on demographics; 
means for creating localized language models from the 

classi?cation; and 
means for employing the classi?cation structure of local 

language models to facilitate input expansions of local 
interest. 


